OMPARISONS of parent and F 1 hybrid performance in tobacco are numerous in literature and a review of this early work was given by Ashton (1). The objective most previous studies has been to assess the amount of heterosis and to determine if it was sufficient to justify the use of F 1 hybrids on a commercial scale. Even though tobacco is naturally self-fertilized, crossing can be accomplished with ease and seed yields are high. In some cases workers have advocated the use of F 1 hybrids commercially, e.g., Bawolska et al. (2) , however, most authors refer "fixing of heterosis" in later generations, e.g., Rave and Bolsunov (3).
The resolution of the question of whether heterosis can be maintained only in the F 1 generation, or whether transgressive segregates can be isolated in pure lines equal or superior to the F, depends upon the types of predominant gene action for each character in the population under study. Very little has been done to relate the amount of heterosis obtained in tobacco crosses with estimates of types or amount of genetic variability. As the first step in a program to obtain quantitative genetic information in fluecured tobacco and to relate this information to breeding methodology, the present experiment was planned with the following objectives:
(1) to estimate the amount of heterosis and inbreeding depression in flue-cured tobacco crosses, (2) to test for differences between reciprocal F hybrids, (3) to obtain estimates of variances of general and specific combining ability, and (4) to measure the stability of general and specific effects with respect to environmental differences.
The material used will form the foundation for extensive statistical genetic studies to determine more clearly the genetic mechanism governing the inheritance of a number of characters and their response to selection.
MATERIALS AND METHODS
An attempt was made to obtain a representative sample of fluecured tobacco varieties as source material. Prevalence of a soilborne fungus Phytophtora parasitica var. nicotianae in the testing area limited the choice of varieties to those resistant to this organism. To obtain a broad gene base, 2 varieties from each of 4 breeder sources were chosen as follows:
Virginia Agr. Each whole plot consisted of 2 parents, the F~ and the reciprocal cross. Since each parent occurred with every other in a whole plot, the parental varieties were repeated 7 times within each replication. Each plot consisted of 2 rows and the material was evaluated in 2 replications. In 1959 each F~ and corresponding F~ family were grown in a whole plot. In these experiments 4 replications and single row plots were used. Increasing replication number and eliminating reciprocal F1 entries in 1959 maintained the same number of plots for each F, entry in the 2 years. Each row in both years consisted of 20 plants spaced 22 inches apart in the row, with a spacing between rows of 42 inches.
All plants were grown in plant beds, one plot from each bed, with plants banded prior to transplanting. Normal cultural practices were followed. Plant height, number of leaves, and days to flower were recorded for each competitive individual plan~ in the experiments. Leaf length and width were measured on the 6th and 12th leaves from the bottom of the plant on 5 plants in each plot. The average of these two leaves was used for analysis. Leaf axil suckers were counted on a plot basis and expressed as an average per plant. The total weight of cured leaves from each plot was converted to yield per acre. An economic value was computed for each plot and is expressed as dollar value per 100 pounds. A sample of cured leaf from the entire plot was used for chemical determinations of nicotine and nornicotine by the method of Cundiff and Markunas (6). Percent alkaloids were calculated on a dry weight basis.
RESULTS

Heterosis and Inbreeding Depression
The parents differed significantly for all characters measured in 1958. There were no significant differences due to reciprocal F~ hybrids. Thus, for comparisons of heterosis and inbreeding depression, F~ data for reciprocal crosses were combined within each family.
Comparisons of average parent, F, and F 2 generations are given in Table 1 . Heterosis is expressed as percent increase of the F~ hybrids above the average of the parents, and inbreeding depression is the percent F= reduction below F, performance. Since heterosis estimates were obtained from 1958 data where the parents and their F1 occurred in a whole plot and inbreeding depression estimates were obtained in 1959 where an F~ and its Fõ ccurred in a whole plot, the comparisons were very precise, allowing small differences to be measured as significant.
The F 1 hybrids, on the average, yielded significantly more cured leaf than the average of all parents, flowered earlier, were taller, and had wider leaves and more leaf axil suckers. A significant average inbreeding depression was found for all these characters except for leaf axil 
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